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Introduction
[bookmark: _GoBack]In RAN#81, the evaluation data of eMBB, mMTC, and URLLC were collected for initial ITU submission. The evaluation needs to continue and update for the final ITU submission. In this contribution, we provide our simulation results of spectral efficiency performances 5th percentile user spectral efficiency and average spectral efficiency in InH-eMBB.

Simulation results
Table 1 shows evaluation results of 5th percentile user spectral efficiency and Table 2 shows average spectral efficiency in InH-eMBB. In this simulation, we assume the maximum number of layers of SU-MIMO and the maximum number of layers of MU-MIMO are 2 and 6, respectively.
Evaluation assumptions of DL and UL are shown in Table A1 and Table A2, respectively, in the Annex. Other assumptions are aligned with the reference [1]. As indicated in [2], we used the same evaluation assumptions to assess the 5th percentile user spectral efficiency and the average spectral efficiency performances.
The minimum requirement is defined in [2] and put in this table.
Table 1. 5th percentile user spectral efficiency
	
	InH-eMBB Config. B

	
	simulation result (bit/s/Hz)
	Requirement
 (bit/s/Hz)

	DL 5th percentile user spectral efficiency
	0.402
	0.3

	UL 5th percentile user spectral efficiency
	0.381
	0.21



Table 2. Average spectral efficiency
	
	InH-eMBB Config. B

	
	simulation result (bit/s/Hz)
	Requirement (bit/s/Hz)

	DL average spectral efficiency
	11.029
	9

	UL average spectral efficiency
	8.01
	6.75



Observation 1: NR downlink satisfies the 5th percentile user spectral efficiency and average spectral efficiency in indoor hotspot-eMBB configuration B.
Observation 2: NR uplink satisfies the 5th percentile user spectral efficiency and average spectral efficiency in indoor hotspot-eMBB configuration B.
Conclusion
In this contribution, we have the following observations:
Observation 1: NR downlink satisfies the 5th percentile user spectral efficiency and average spectral efficiency in indoor hotspot-eMBB configuration B.
Observation 2: NR uplink satisfies the 5th percentile user spectral efficiency and average spectral efficiency in indoor hotspot-eMBB configuration B.
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Annex A: Evaluation assumptions
Table A1. System level evaluation assumptions for DL
	
	InH-eMBB Configuration B

	Number of TRxP per site
	1

	Multiple access
	OFDMA

	Duplexing
	TDD

	Network synchronization
	Synchronized

	Frame structure
	DDDSU

	Modulation
	Up to 256QAM

	Channel coding on PDSCH
	LDPC with BP decoding
Max code-block size = 8448 bits

	Numerology
	120 kHz

	Simulation bandwidth
	80 MHz

	Transmit power per TRxP
	23 dBm

	Number of antenna elements per TRxP
	(M, N, P, Mg, Ng) = (8, 16, 2, 1, 1)
(dH, dV) = (0.5 λ, 0.5 λ)
Polarization: 45, −45 (degree)

	Number of TXRUs per TRxP
	32 TXRUs
(Mp, Np, P) = (4, 4, 2)

	Number of antenna elements per UE
	(M, N, P, Mg, Ng) = (2, 4, 2, 1, 2)
(dH, dV) = (0.5 λ, 0.5 λ)
Polarization: 0, 90 (degree)

	Number of TXRUs per UE
	4 TXRUs
(Mp, Np, P) = (1, 2, 2)

	UE array orientation
	Bearing angle: uniform distribution with Ω0,0 = [0°, 360°]
Mechanical angle: Θmg, ng = 90°

	Transmission scheme
	SU/MU-MIMO

	SU dimension
	Up to 2 layers

	Codeword to layer mapping
	For 1~4 layers, CW1

	MU dimension
	Up to 6 layers

	Mechanical tilt
	180° in GCS

	Electronical tilt
	According to Zenith angle in “Beam set at TRxP”

	PRB bundling
	4 PRBs

	SRS transmission
	Non-precoded SRS with 4 SRS ports

	CSI feedback
	Subband based CQI feedback for every 5 slot, CRI and RI feedback for every 5 slot 

	CSI measurement
	Precoded CSI-RS based. No PMI reporting

	Interference measurement
	SU-CQI, CSI-IM for inter-cell interference measurement

	Max CBG number
	1

	ACK/NACK delay
	The next available UL slot

	Re-transmission delay
	The next available DL slot after receiving NACK

	Scheduling
	PF

	Outer-loop link adaptation
	ON

	UE speed
	3 km/h

	UE attachment
	RSRP based from port 0 [3] with the best analog beam pair

	Panel selection at UE side
	Select a panel of the criteria of maximizing RSRP

	Wrapping around method
	No wrapping around

	Inter-site interference modeling
	Explicitly modeled

	Handover margin
	1 dB

	Beam set at TRxP side
	Azimuth angle φi = [0],
Zenith angle θj = [pi/2]

	Beam set at UE side
	Azimuth angle φi = [-pi/4, pi/4],
Zenith angle θj = [pi/4, 3*pi/4];

	Receiver
	Realistic MMSE-IRC

	Channel estimation
	Realistic



Table A2. System level evaluation assumptions for UL
	
	InH-eMBB Configuration B

	Number of TRxP per site
	1

	Multiple access
	OFDMA

	Duplexing
	TDD

	Network synchronization
	Synchronized

	Frame structure
	DDDSU

	Modulation
	Up to 256QAM

	Channel coding on PUSCH
	LDPC with BP decoding
Max code-block size = 8448 bits

	Numerology
	120 kHz

	Simulation bandwidth
	80 MHz

	UE power class
	23 dBm

	Number of antenna elements per TRxP
	(M, N, P, Mg, Ng) = (4, 16, 2, 1, 1)
(dH, dV) = (0.5 λ, 0.5 λ)
Polarization: 45, −45 (degree)

	Number of TXRUs per TRxP
	16 TXRUs
(Mp, Np, P) = (2, 4, 2)

	Number of antenna elements per UE
	(M, N, P, Mg, Ng) = (2, 4, 2, 1, 2)
(dH, dV) = (0.5 λ, 0.5 λ)
Polarization: 0, 90 (degree)

	Number of TXRUs per UE
	4 TXRUs
(Mp, Np, P) = (1, 2, 2)

	UE array orientation
	Bearing angle: uniform distribution with Ω0,0 = [0°, 360°]
Mechanical angle: Θmg, ng = 90°

	Transmission scheme
	SU/MU-MIMO

	SU dimension
	Up to 2 layers

	Codeword to layer mapping
	For 1~4 layers, CW1

	MU dimension
	Up to 6 layers

	UL codebook
	4Tx codebook

	Mechanical tilt
	180° in GCS

	Electronical tilt
	According to Zenith angle in “Beam set at TRxP”

	PRB bundling
	4 PRBs

	SRS transmission
	Non-precoded SRS with 4 SRS ports

	Power control parameter
	P0 = -80, alpha = 0.8

	Max CBG number
	1

	ACK/NACK delay
	The next available DL slot

	Re-transmission delay
	The next available UL slot after receiving NACK

	Scheduling
	PF

	Outer-loop link adaptation
	ON

	UE speed
	3 km/h

	UE attachment
	RSRP based from port 0 [3] with the best analog beam pair

	Panel selection at UE side
	Select a panel of the criteria of maximizing RSRP

	Wrapping around method
	No wrapping around

	Inter-site interference modeling
	Explicitly modeled

	Handover margin
	1 dB

	Beam set at TRxP side
	Azimuth angle φi = [0],
Zenith angle θj = [pi/2]

	Beam set at UE side
	Azimuth angle φi = [-pi/4, pi/4],
Zenith angle θj = [pi/4, 3*pi/4];

	Analog beam selection for interfering UE
	Select a beam according to scheduling results of non-serving TRxP

	Power backoff model
	Continuous RB allocation

	Receiver
	Realistic MMSE-IRC

	Channel estimation
	Realistic
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